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1DESCRI PTI1 ONURETHANE ( METH) ACRYLATE--———- . .. .
COWPCSI TI ON AND SEAL MEMBER 5 Technical Field Tﬂ

present i nvent i on rel ates (o a uret hane mlHlllllﬂllIIIIHIIIIIHIIIIIHIII
(nmeth)acryl ate conposition and a seal nenb us B, 5o

el ectronic devices and communi cation devrces _‘__________hﬁ_%_~
specifically in hard disk devices. 10 Background Art

Ur et hane (neth)acryl ate has been used for gaskets

serving as seal menbers, because it can inpart high
flexibility to energybrays curikabl e resi i3.NIt i s known

that particles or outgas generated and emtted from 15
gaskets cause a failure in electrical and electronic

devi ces or conmmuni cati on devices, particularly, in

hard URESHEANE i QESTH)IACR Ueshi GRMIQS T REON: | A0HD rSRAH) MFEPER

el ectroni ¢ devices and conmuni cati on devi ces have been

made snal | er, gaskets to be used in such devices are

20 required to have a n wer I|ne %ﬂ th as well as a

bul ki ness. is also k Tt it onposi tion for

formng & kél‘”p@és% ?%%@%scggngh I COSIrgcl},/naa L%roe\é%h&ne

dlfflcult extru e conposi i“on

and HEQ%r% Qgsat%”%%m o%qq&%%F%h%? SQ%%bdn%%bqr usable in

thlxotroplc mat eri al so t hat can ‘be easl
ext ruded rbe ilouaa cauldoy Q%%ﬁ%%lcangﬁn%%@rcé%

t hi xotropic agent is added to forma thixotropi'c
CONRRRIiifaral 12 idPharRaldi SAPRIR-1 KAl Publication

No. 2001-163931
Background Art

Urethane (meth)acrylate has been used for gaskets
serving as seal members, because it can impart high
flexibility to energy ray-curable resins. It is known
that particles or outgas generated and emitted from
gaskets cause a failure in electrical and electronic
devices or communication devices, particularly, in hard
disk devices. In recent years, as electrical and
electronic devices and communication devices have been
made smaller, gaskets to be used in such devices are
required to have a narrower line width as well as a
bulkiness. Tt is also known that if a composition for
forming a bulky gasket has high viscosity, it will be
difficult to extrude the composition from a coater, and
therefore, such a composition should be a thixotropic
material so that it can be easily extruded to form a
bulky gasket. In general, a thixotropic agent is added

to form a thixotropic composition.
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proposes a photo-curable sealing conposition which
generates fewer outgas. However, such a conposition
contains a thixotropic agent such as silica fine

powder 5 so that it can forma bul ky gasket. Such a

thi xotropic agent is not preferred to be used for
precision electronic conponentZ such as hard di sk

devi ce gaskets, because particles such as silica
particles, outgas, or corrosive ions can be

gener at edpnl0 Fdapadesd nRat@RA INF ul8560096rdiNec] ¢Es -163931
unsaturated pol yurethane made from hi ndered gl yco
andPTPELyEar Boryiite -g&iraPdentsgicdilmg oimpesrited fudtioh
acid which is used to inpart flexibility, water

r esPSNEREE SSolf SHEAL OMESRSE and@WeriSKev SChwRe FoFReIs 1 tion
unsat ur at.ed 15 yur et hane nmade from hi ndered %cho

s GeBdtHE 3 E‘Ré‘f%roﬁltchra)%&tnﬁoﬁu&ha@énts 1SHGM d e powder

used t obht ain

. J P |
PubﬁlcaplonlﬁOC%EOS ggsgigbﬁ@%n taagﬁg P ngﬁéﬁotrOplc
| 20 may f
i nc g@%% %t Ludi g&e%ega%ﬁetto Q materd % r&o cﬁgl&%rgy

outF of "a coater an nultaneous

ray%lb%t&%ﬁlga%%%boggh%r%ﬁE SQ 4t %%Edadlg%lﬁ%VQ%%k%%skets,

can formed. However, such a process nee

Spe@b@bu%@abﬁ&t1th%hsth'abn%HQQ%% 625t S c1IsSClOR WS, or
of Invention 25 An object of the present invention,

whi ebritas ibeen onsdant Besgkwe ke r obl ens descri bed

above, is to provide a urethane (neth)acryl ate

conposi t iJapanhate Canedt ieep Inddop aintiidciefdr @nsaturated

irradiated with energy rays, wthout any particul ar

coaPrayurethedeomagry £ rohi kandegied agent,l and can

achi eve | ow hardness after
polycarboxylic acid containing polymerized fatty acid
which is used to impart flexibility, water resistance
or heat resistance. However, when such unsaturated
polyurethane made from hindered glycol is used for
gaskets, a thixotropic agent should be used to obtain a
bulky gasket.

Jpn. Pat. Appln. KOKAI Publication No. 2003-7047
discloses a process that includes extruding a gasket
material from the outlet of a coater and simultaneously
applying energy rays to the gasket material so that a
bulky gasket can be formed. However, such a process
needs a special coater, which will increase costs.

Disclosure of Invention
An object of the present invention, which has been

made to solve the problems described above, is to

provide a urethane (meth)acrylate composition that can
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cured with energy rays, and to provide a seal nenber 5
conprising such a conposition. A urethane

(et h)acryl ate conposition according to the present

i nvention conprises a product of a reaction of a

pol yester polyol nmade from a pol ycarboxylic acid and

a pol yhydric al cohol; a polyisoéyanate; and an 10
active hydrogen-containing (meth)acrylate, wherein

part of the polyhydric alcohol is a diol having a
straiefR bwhal mofil3 hef rearhordistons whith sesédey rays,
chain on the straight chain, and the polyi socyanate
conprideautatany gmstt ighel af ¢redained Hys dred db§ soeyanat e
(HDI),. 15 di phenyl net hane dii socyanate (M),

hy dr Jerit etP L didsirayl rmstthafrn difRSanste 13ngmers, after
and _tetranethyl ene diisocyﬂggﬁe (TMDI). Therefore,

t he CHOTYi S0y At @Y ¢ DE UsT ney B GIRE f $B1L Wewder
H12ND| nd. TMD ., .or_a mxture of two or nore of HDI,

20 M%Tpf%iﬁ&ﬁ,Qgﬁaf#MﬁWpﬂﬁﬁF%%a1 nmenber according to

the prese@tufé%ﬁgﬂéCWhe§m9#%€Y€§%ﬁe%$ﬁ§é§ﬁ%%5% gécording to

wat er resi stance, particu

el ectyd Ak el /gt on,¢ L C8Ss of i cagion .
devices%ﬁ¥%erefore, t he ség%ﬁ%S nenbeﬁgggg%?aing %oreaCtlon

the pr eseiyl jauant igun wefes @bl r o S 58S2 A s} 08d acid
product obtained by curing and nolding thhe urethane

(metdn@cd yp @l eh eI Sd Tddiol N 4 poy CdbdPenate; and an

pol ycarboxylic acid is dinmer acid, castor oil fatty

aci daoriee flagdnogoi-t-aera rethd¢ heneefh o rvileet pr egleditein part

invention makes it possible to obtain a urethane

( metd) acry | ey inshposiaiomaehats cardkeeph&vbud ky sintaight

before irradiated with energy rays, w thout
chain of 3 to 7 carbon atoms "and a side chain on the
straight chain, and the polyisocyanate comprises at
least one of hexamethylene diisocyanate (HDI),
diphenylmethane diisocyanate (MDI), hydrogenated
diphenylmethane diisocyanate (H7oMDI), and
tetramethylene diisocyanate (TMDI). Therefore, the
polyisocyanate to be used may be one of HDI, MDI,
H1oMDI, and TMDI, or a mixture of two or more of HDI,
MDI, H1pMDI, and TMDI.

The seal member according to the present invention
should have flexibility or water resistance,
particularly when used in electrical and electronic
devices or communication devices. Therefore, the seal
member according to the present invention preferably

comprises a molded product obtained by curing and

molding the urethane (meth)acrylate compositicn in
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any particular coating nethod or any thixotropic

agent, and can achieve | ow hardness after cured with
energy rays, and to obtain a seal nenber conpri sing

such a conposition. 10 Brief Description of Draw ngs

FIG 1 is a diagram show ng an exanple where the sea
menber according to the presentd invention is used as

a gasket; and FIG 2 is a diagramfor determning the

15 formability (the height/width ratio) of the sea
nmensichBebe Mbdgchobogariyi agiQutist hémenvemtiicon Chls¢or oil
present invention is described in nore detail bel ow

20 Asttgedchérern2 £hétyveprmidpeyéaeboskyiere facml”

refers to a conpound having two or nore carboxyl

groups pPeF ﬁﬁﬁé@@ﬁe1@%%9@%9ﬂnm%&$%ﬁlﬁIﬂ?SSlble to obtain
pol carbo I|c aci tha&éna be used .i ncl ude

al i hHFFE Peaﬁgﬁﬁ | @CLEHEAFOORPPPE tadiPds tiach a8 keep

di d id,_ 25 sub d, I

aci B k20aer i Tl éorﬁiﬁg.r@dé@.t&% %ﬁbﬁaé“eﬁér@aﬁ%y&s’f without
!tagﬂphgﬁgeﬁgulggt g Ch%thoé %pg%hall f%% q?lc %gent

1 SOpP I C acCl tricar oxyllc aCI suc

tr'gﬁhlbghca@ﬁﬁgve E@%t%%%Bﬁ s% %Ea%s%u dﬂﬁ%gﬂwéﬁgrgy

and el ectronic devi ces or communi cati on evl ces
di meayaci dnpr edueed aiby al RanMkaedl-akoR@IYEHZ %Uc@ln a

reaction of two or 5 nore unsaturated acid nol ecul es
f r opohgbtytaend such as tall oil fatty acid or
soybean oil fatty acid; castor oil fatty acid; or
fatty acid derivedidfermfgcamptsion of Drawings

FIG. 1 is a diagram showing an example where the
seal member according to the present invention is used
as a gasket; and

FIG. 2 is a diagram for determining the
formability (the height/width ratio) of the seal
member.

Best Mode for Carrying Out the Invention

The present invention is described in more detail
below.

As used herein, the term "polycarboxylic acid"”
refers to a compound having two or more carboxyl groups
per molecule, and examples of the polycarboxylic acid
that may be used include aliphatic or aromatic
dicarboxylic acids such as adipic acid, pimelic acid,
suberic acid, azelaic acid, sebacic acid, maleic acid,

fumaric acid, itaconic acid, phthalic acid,

terephthalic acid, and isophthalic acid; and
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preferably used as the pol ycarboxylic acid. In an

enbodi nent of the present invention, two or nore 10

pol ycarboxylic acids may be used in conbination. A
nonocar boxylic acid nmay be used in conbination wth

t he pol ycarboxylic acid conponent, as |ong as the

effects of the invention are nob reduced. Exanpl es of
such a nonocarboxylic acid include formc acid, acetic

15 acid, propionic acid, decanoic acid, dodecanoic

aci d,riceetradelciandci clideidiciheps adecmabl ctaci dgid.

oct adecanoi ¢ acid, or nonocarboxylic acids derived
froﬁ%ﬁﬁkﬂﬂkﬁﬁﬁxﬂfW@geﬁabMESeléherccﬂlemhdoéWehEronlc
monocar boxylic acid in all polycarboxylic acid
coNpPBIEMSS i [iameiltat 30% B57 20e sl éioer| @ssd pfoduced
t he nonocarboxyllc acid content is 30% nol e or

mor @Y - SO i tu %ﬁrtRRQXW@%h?%E%?Po??acé%@@poﬁttvﬁeor
nol ecul ar_end na | ow, so Lhat the_resin

i nsdFFiCiBhnd r&?i%'ee(g a‘i‘]ﬁj A €7D H‘r?remo%ff‘?h%y p‘?%%‘én%‘mh as

i I hol d t

'nggpa:: vt e 32 RO SIS B 008 1 POl R SR 1S dadtor
di | b t .

ong AR actd A %#Rét?ﬁd iR RO AN s
descﬁfﬂ@ﬁé}a@ﬁgy%seﬁ‘ea@%rpo c&:?}f)mi}‘l OB ji N t?r?t?]n

straight chain is limted to ecause

nunegdbdfi realth B i hdbdite 1 8v&aE 064 ; Chd nomh@%a
of the diol is nore than 7, the 5 VISCOSIty of the

r esipo lheiard eyt ke sd Zietk mayy bee sesdd ghn thab it el sesi n
may be difficult to be produced. It is well known

t hat productenobibaedl by xoidngap beetbhadein combination
(nmeth)acrylate produced with a pol yester polyol made
f r oniigiditdle hend v b et el @ had id oromp st et ghts changy as the

effects of the invention are not reduced. Examples of
such a monocarboxylic acid include formic acid, acetic
acid, propionic acid, decanoic acid, dodecanoic acid,
tetradecanoic acid, heptadecanoic acid, octadecanoic
aclid, or monocarboxylic acids derived from animals and
vegetables. The content of the monocarboxylic acid in
all polycarboxylic acid components is preferably 30% by
mole or less. If the monocarboxylic acid content 1is
30% by mole or more, the content of the (meth)acryloyl
group at the molecular end may be low sc that the resin
may be insufficiently cured.

In an embodiment of the present invention, the
polyhydric alcohol should satisfy a condition that
"part of the polyhydric alcohol is a diol having a

straight chain of 3 to 7 carbon atoms and a side chain



10 have | ow hardness. Exanples of "a diol having a
straight chain of 3 to 7 carbon atons and a side chain

on the straight chain corresponding to part of the

pol yhydri c al cohol ™ include 2-nethyl -1, 3- propanedi ol ,
3-net hyl -1, 5- pent anedi ol , 2-nmethyl -1, 5- pent anedi ol , 15
2-et hyl -1, 5- pent anedi ol , 3-met h§l - 1, 6- hexanedi ol ,

2-met hyl - 1, 4- but anedi ol , and 4-net hyl -1, 7- hept anedi ol .

In particular, 2-nethyl-1, 3-propanedi ol and

3- menhyhel sErgegihdnetiadln, &' exshidgor vk etlrooei .- A number
therefore preferred. 20 In an enbodi nent of the

pr eéntcarppentitoms dnditble Stend igita chtadal gt ldhaitedbfto "3
3 to 7 _carbon atons and a side chain on the straight
chait® rfay’ Becisee ad tthe pessydfi caalkashaitons ign the
enbodineg%lof the present invention, any other

pol Py drisd 6ol e Used'd Fizy dondiarat it with the
the diol, . I th f. f the i ti _

s HOrFodiced  BRATBIEE bPUdth W R MRt ioh
i ncl t hyl L, .oyl 1 I |, :
S SRR YRS e RS, o B Eegiuged.  1v i

1, 63)%qﬂ)ia%%ivf%{)3th%%?%gﬁn Ictg.J yo%@alnfﬁe?éh%cg%glﬁufghy g&le’thane

gl ycerin, sorbito sucr ose.

al cohelts) )Ry e s ed RhRREG QFi il D LA at %lgfohl: Wi de

or nore. The content of the diol having a strai'g

chaifiroaf a3 di®17 neatiben satanke aMhia o de chaliyen dhen
straight chain in all polyhydric alcohols is

pr ehervab |y w30y esnl.e @xamrles MR €'a prieflemabl i peYo

by nole or nore. 10 In an enbodi ment of the present

i nvertttacdightt lvda ipolofi Sodyaate thorbetirsied amy abesitddl chain

MDI, H12MDI, or
on the straight chain corresponding to part of the
polyhydric aicohol” include 2-methyl-1, 3-propanediol,
3-methyl-1, 5-pentanediol, 2—methyl—1,5—pentanediol,
2-ethyl-1, 5-pentanediol, 3-methyl-1, 6-hexanediol,
2-methyl-1,4-butanediol, and 4-methyl-1,7-heptanediol.
In particular, 2-methyl-1,3-propanediol and
3-methyl-1, 5-pentanediol are highly thixotropic and
therefore preferred.

In an embodiment of the present invention, a diol

having a straight chain of 3 to 7 carbon atoms and a
side chain on the straight chain may be used as the
polyhydric alcohol. In an embodiment of the present
invention, any other polyhydric alcohol may be used in
combination with the diol, as long as the performance

of the invention is not reduced. Examples of such a

polyhydric alcohol include ethylene glycol, propylene
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TVDI, as described above. One of these polyi socyanates
may be used al one, or two or nore of these
pol yi socyanates may be used in conbination. 15
Modi fi cations of 't hese polyi socyanates nay al so be
used. Any of the four polyisocyanates may al so be used
in conmbination with any other pblyisocyanate than the
four, such as tolylene diisocyanate, as |long as the
performance of the present invention is not reduced.
20 pavarlenBodi-penpaokdtbé ,prledebutonednbilon,
exanpl es of the active hydrogen-contai ni ng
(meflhpaeepitandiphc| ddé-Rekpdeoipét hykopretiylaciyicatle,
4- hydr oxybut yl &neth)acrylate 6- hydr oxyhexyl
(neﬁﬁ?é@ﬁ}ﬁﬁ?eg ZCRydr OXYBeRyn, ( werhiaedy| ang, s2&rose.
rrédroxybutyl (et h) acr%Iate and

fRVE- BORYHY 8%} Fr 6pFPIOkst Mpac Pyl ased ?ﬂ@@@ ey 1Be

used al one or |n£cgnb|nat|on of two or nore. In an

enb&aMeRE taPPt RE BI'8s &Rt MPhEent iT6R, CQ“GFPGeﬁF & [igol
a pﬂ ¥q§r|5a9k§a9§5gogg8§hbg% 3unsagurﬁa§d b%@%mgnath a

nDIecuIe i Fuent

mongf, H'éC*chQPLﬂ' oft R al yfynctiena al% %am?'l ﬁo‘iyhsy%%lc

di [ uent include et yl ené, propy

N—vhmﬁbhaleyagobk@@e%abthébo %etHbagrékah%re by

(et h)acryl ate, 2-ethyl hexyl (meéth)acrylate

2- hy@ee&ybaubybo%nbythQéyb@t%orw-acryloyl mor phol i ne,
di cycl opentenyl (neth)acrylate, dicyclopentenyl oxy 10

et hyl (mathhkacepbabemeinsobar Aple FRisRhachiyhaingion, the

phenoxyet hyl (nmeth)acrylate, glycidyl (neth)acrylate,

1, 4pbdvasedivehadi( tret bpacsgdatmey be5Hpent sidédi &l ) MDI, or

di (meth)acryl ate, 1, 6-hexanedi ol di(neth)acrylate,
TMDI, as described above. One of these polyisocyanates
may be'used alone, or two or more of these
polyisocyanates may be uéed in combination.
Modifications of these polyisocyanates may also be
used. Any of the four polyisocyanates may also be used
in combination with any other polyisocyanate than the
four, such as tolylene diisocyanate, as long as the
performance of the present invention is not reduced.

In an embodiment of the present invention,
examples of the active hydrogen-containing
(meth)acrylate include 2-hydroxyethyl (meth)acrylate,
4-hydroxybutyl (meth)acrylate, 6-hydroxyhexyl
(meth)acrylate, 2-hydroxybutyl (meth)acrylate,
3-hydroxybutyl (meth)acrylate, and
2-methyl-3-hydroxypropyl (meth)acrylate. These may be

used alone or in combination of two or more.
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1, 8-octanediol di(neth)acrylate, 1,9-nonanediol 15

di (nmeth)acryl ate, bis(acryl oxyneopentyl

gl ycol ) adi pate, dicycl opentenyl di (neth)acrylate,

hydr oxypi val ate neopentyl gl ycol di (neth)acryl ate,

triethylene glycol di(nmeth)acrylate, tripropyl ene

gl ycol di (neth)acryl ate, trin@thylolpropane

tri(meth)acrylate, 20 trimethyl ol propane ethyl ene

oxi de adduct tri(nmeth)acrylate, pentaerythritol

t et r a( metR) aer ghkedimeasd odi yﬁéﬁt RELPEMT tiglvention, a

hexa(neth%gcrylate I f necessar one of these

di | deAtsn pasénasédpo dWeF&Eaéﬁenﬁﬁéb@P‘Fﬁé§@“

di l uents na% ge used.in 25 co tlon These dllu%
F uc a

ar eUpréftera R4AgdirntaR ] GH Pag%PFou§§Q)by
I gh f b| 09 75% Db d
on ERaUeBEal2nbhnt Pt PHS{éoné‘&nﬁ&P .l“ﬁ' S Ra o
di | t ent t han.80% :
ot PRAMGRS,B% sl BruR Bl Rk B &8?5' g ene,

co ”E@gz'ﬂe han E\‘Ia)éﬂ-l%lr—@d%‘f/‘%@o l%@o%@at ett'PS/ 1 C(‘R@E‘Pﬁa dQ ate,
may may make it

["6w t hi xOf r opy;

i np@%%;y@l §mb@nh abmyaulley pr- @%@,tlgexlyfl tﬂfét@ll' lueRtiate,
contenf is | ess than 5% by wei ght, fhe VISCOSIty of

t he 2 -g@aARO @R yIaY mee hs @ chiygh tkhaN -ialc iy e morpholine,
difficult to extrude the conposition froma coater

I n ancgehogdiemeen yaf (tiee hpresenttieny eritdyari operkrowl oKy

phot opol yneri zation initiator may be used when the

ur etetrauye ((metth) acryllatte , caspdoirniydn (ivs thi) glate-ydartabl e,

particularly, ultraviolet-curable. Exanples of such a

phomﬁﬁ@pyﬁéﬁmﬂdtl@@Qhﬂﬂﬂﬁﬂ#&tehn@ﬂwﬁédmﬁ desttdpRerionaéte,
type photopolynerlzatlon initiator such as 15

di etlhdxpacersshiedord, (Mg tharssivid aftppe 1~ S-pentanediol

di (meth)acrylate, 1,6—hexanedlol di (meth)acrylate,
1l,8-octanediol di (meth)acrylate, 1, 9%-nonanediol

di (meth)acrylate, bis(acryloxyneopentyl glycol)adipate,
dicyclopentenyl di(meth)acrylate, hydroxypivalate
neopentylglycol di(meth)acrylate, triethylene glycol
di(meth)acrylate, tripropylene glycol di(meth)acrylate,
trimethylolpropane tri(meth)acrylate,
trimethylolpropane ethylene oxide adduct
tri(meth)acrylate, pentaerythritol tetra(meth)acrylate,
and dipentaerythritcl hexa(meth)acrylate.

If necessary, one of these diluents may be used,
or two or more of these diluents may be used in
combination. These diluents are preferably added in an
amount of 5% to 80% by weight, more preferably 10% to

75% by weight, based on the total amount of the
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phot opol yneri zation initiator such as benzoin or

benzoin ethyl ether, a benzophenone type

phot opol yneri zation initiator such as benzophenone,

and a thioxanthone type photopol ynerization initiator

such 20 as thioxanthone or diethylthioxanthone. One of

t hese photopol ymerization init?ators may be used

al one, or two or nore of these photopol ynmerization
initiators my be used in conbination. Wen the
photcepwiopriddiorat | drf tihe didtusnt sarserht tive momunthaf 80%
the 25 photopolynmerization initiator is preferably

f r oRY0 VB IEH L 207 ip&asst tyy ofeitgift  enmr ey praef erabiyl g ropgthane
0.5 to 15 parts by wei ght, based on 100 parts by

vei gitetdr agnyLlet© ceae sddnipthdifts . bq fretcﬁ‘ec%?mtﬁﬂ tgfat the
t he hot gpal yneri zation initiator is too |large, the

r o5 TR qaSielmatay B die ‘SHGHHI ORI AT may Take it
component s.during its uyse, which foul _the interior
5gﬁ@%@%ﬁ%ﬁ&%é%@“%ﬁ&%&?%@? éa#ﬁﬁ%?s%%ﬁnt

snal r.esi RS i.cie y . :

errbc');J inr1r:teeﬁt% of tl%g%%grséglnt% nlg\){env%lodrﬁé’i f%:‘glessés%% aOf the

photQmgrnsitilze QY @ the®ln RelyrBrizal b qifricult to

i nhi bi tor may al so be used. "According 10 to an

enbediveite ahd Renyrsentod et iPoid e ,
t hi xotropic properties can be produced w t hout using

any thixatd opi crageiinere tdf XgHd opt €s @gentnv@yt ben Ysedknown

to increase the thixotropic properties. Exanples of

suc lpha ttdpiodgtrreopi 2 tagenti nincl atder afay Nox geged Whdl erhe

15 such as silica fine power and an organic thickener

suc v regdramedr (Gpdiatesy YWasteorcamigos Il am enboidihterntudble,

the present invention, the
particularly, ultraviolet-curable. Examples of such a
photopolymerization initiator include an acetophenone
type photopolymerization initiator such as
diethoxyacetophenone, a benzoin type
photopolymerization initiator such as benzoin or
benzoin ethyl ether, a benzophenone type
photopolymerization initiator such as benzophenone, and
a thioxanthone type photopolymerization initiator such
as thioxanthone or diethylthioxanthone. One of these
photopolymerization initiators may be used alone, or
two or more of these photopolymerization initiators may
be used in combination. When the photopolymerization
initiator is used, the amount of the
photopolymerization initiator is preferably from 0.1 to

20 parts by weight, more preferably from 0.5 to

15 parts by weight, based on 100 parts by weight of all
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viscosity ratio between rotational visconeter readings
at rotational speeds of 0.1 rpmand 1 rnp at 25C 20
(thixotropic index, or Tl value) is preferably 1.5 or
nore. If the Tl value is less than 1.5, sufficient

hei ght cannot be achieved by nolding. In an enbodi nent
of the present invention, the lormability of the

uret hane (nmeth)acrylate conposition 25 is measured as
descri bed bel ow. Specifically, first, a resin
accorediing aanpdrergrsesentf ithermnombrofcarpar ati ve
exanpl es herein is charged into a general -purpose 11
syr DR Aty me i za@rkditcay  1ofi 2l g anids ttven lsoueez ethout
of the syringe onto a nmetal plate 5 (SUS304) at a rate
of AR DOY GATHSTuRY FHOIES Pi% ey ated @1si ng
a Wirradiation device to form.a gasket 4, of which 5

hei IR Y S rHr\l)(\?’ e mefsurdyt :f‘??gy V%?Tﬁ grhe interior
[ d thickness neter, T rmability is
o S R e s ;if' B v om0
. t. ded t imt the
SRS, SO e A 0t LA 10t

bel ow, " palts) uégg%)@irn?ergéelopytwsﬁ‘resgﬂag f’%ﬂevé)r%ygﬁ,t el ¢

pol yols to be Int exanpl‘es an

COMPRIALd M8 EX AR Al descrided i n Fuwhesi s
Exanples 1 to 10. 15 Synthesis Exanple 1 (Synthesis of

Pol yestyete Relatalon (ihibha dr meagtd b RS Ssele £QUIRRES-ding
with a stirrer and a water separator, 225 parts of
2- metchydn Brdbquiiopanedifolthd 2Mds SRD)invis 3G pardtsi 104
di mer acid (nononer acid 2%
thixotropic properties can be produced without using
any thixotropic agent, a thixotropic agent may be used
to increase the thixotropic properties. Examples of
such a thixotropic ageﬁt include an inorganic filler
such as silica fine power and an organic thickener such
as hydrogenated castor oil.
In an embodiment of the present invention, the
viscosity ratio between rotational viscometer readings
~at rotational speeds of 0.1 rpm and 1 rmp at 25°C
(thixotropic index, or TI value) is preferably 1.5 or
more. If the TI wvalue is less than 1.5, sufficient
height cannot be achieved by molding.
In an embodiment of the present invention, the
formability of the urethane (meth)acrylate composition
is measured as described below. Specifically, first, a

resin according to the present invention or comparative

examples herein 1is charged into a general-purpose
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20 dinmer acid 78% trimer acid 200), 46 parts of

lauric acid, and 0.02 parts of dibutyltin dilaurate

as a catalyst were added. The m xture was subj ected

to a dehydration esterification reaction at about

240C under normal pressure with a nitrogen gas fl ow,

whil e 25 condensati on water wasldrained, thereby a

pol yester polyol with an acid value of 0.24 nmgKOH g,

a hydroxyl value of 55.2 ngKOH g and a nunber average
ol &ciniaygel ¥ 1tkeiagletl agfe t2 038 wadwolstnal rtéxﬁn Sy out
Exanpl e 2 (Synthesis of Pol yester Pol yol 358 To a
reactli dhev E&yFdingeqEndsed Wiatela P§{a|tr€re5r EP 45 afataerrate
separator, 300 parts of 3-nethy , 5- pent anedi ol

(3MOL BBt 2 or YAy t6r- d.Tr?@r r@cﬁldl (lr?oﬁaﬁé} Gt using

2% r acj.d 78% tri.ner acid 209, part
|a‘Lﬁ Ve %Ocs? R < ot AR a4 i mggch

t.a e The sane rocess as_i.n
%1 %% ciQQQI%re su vernler
Synt al?xanﬁ perTored, by
pol y t]gﬂgﬂ% ue f i
a hydr 3{ ue o\fqiih S%C}g%ﬁ/egﬁl and a %u ea{r'gllarﬁ\c/ieﬂr
o %vﬁ'{ \eqeltg!g Hh a1k (SRS $ Exanpl e 3
(Synthesis of Polyester Pol on 15 (1 II) ) To a

reacti on vessel equi pped W thaapStisrrer and a water
separator, 114 parts of 2-net hyIp 1, 3- propanedi ol , 147

parts of Senetdydmdlds paidwanest Mw akdUbpariserded to
di mer acid (nononer acid 2% dinmer acid 78% trinmer 20
aci dli20%) ,t 0 guandtes oof dreurdre sacitd,irarechtl Q2 part stiof
dibutyltin dilaurate as a catal yst were added. The
description below, "parts" and "%$" are all by mass.
First, polyester polyols to be used in the
examples and the comparative examples are described in

Synthesis Examples 1 to 10.

Synthesis Example 1 (Synthesis of Polyester Polyol

To a reaction vessel equipped with a stirrer and a
water separator, 225 parts of 2-methyl-1, 3-propanediol
(2M-1,3PD), 1,000 parts of dimer acid (monomer acid 2%,
dimer acid 78%, trimer acid 20%), 46 parts of lauric
acid, and 0.02 parts of dibutyltin dilaurate as a
catalyst were added. The mixture was subjected to a
dehydration esterification reaction at about 240°C
under normal pressure with a nitrogen gas flow, while
condensation water was drained, thereby a polyester
polyol with an acid value of 0.24 mgKOH/g, a hydroxyl

value of 55.2 mgKOH/g and a number average molecular
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same process as in Synthesis Exanple 1 was then

perforned, thereby a polyester polyol wth an acid

val ue of 0.34 ngKOH g, a hydroxyl value of 56.9

ngKOH g 25 and a nunber average nol ecul ar wei ght of

1,972 was obtained. 13 Synthesis Exanple 4

(Synthesi s of Polyester Polyoll2(1V)) To a reaction

vessel equipped with a stirrer and a water separator,

111 parts of 2-methyl-I, 3-propanediol, 5 .129 parts of
neopentyt gfyeel3BNPRrs obOednpdrts of dinmer acid

(nmononer acid 2% diner acid 780, trinmer acid 209,

50 part ssSghthagiisc Exemgleard (Gy02hgsritss odf Podivigsityin iRelyol
dilaurate as a catal yst were added. The sane process

as i‘ALsynt hesis Exanple 1 was then 10 perforned,

t hereby a pol yester, polyol with gn acid & value of 0.4
mgKOH g, T8 ﬁy&reé‘ﬁ}lll%l‘)é S&f- @@.uf%@ow%\ﬁ g rrer and a
nunber aver age _nol ecul.ar wei ght _of, 2, 000 -was .
obt APHEA. SSTRERGSFe BYANBrETS 08 i HEsry or - FopyateardLol
Pol yal,_+1 ) 4T [ I [ ith_a. o
oti o 13so))) 11808 EAEH B WIRRE Al HRRAoH"oBia 21,
2- - - apPrgRanedi;ql 1800 pRart 0 t or- Qi -
fa??%mégiEF§gng@0fquégfgsao#g 2Pb2fyﬁpi%a iﬁa%ﬁa?gbgéc

a C@E@Hysbnwebﬁoéd%%QtsTBQ 20 p%@RR tRHOCRS SIS teNas a

Synt hesi s Exanpl e was then performed, thereby a

pol yesterspokyele wddddan aeied savel weoeksd 4smkOdygthasis
hydr oxyl value of 58.8 nmgKOH g and a nunber average

nol ecxdlnal ewdi ghts pk rFo90&dpwas heakbg regpolyester polyol

with an acid value of 0.56 mgKOH/g, a hydroxyl value of
55.7 mgKOH/g and a number average molecular weight of
2,014.

Synthesis Example 3 (Synthesis of Polyester Polyol
(IIT))

To a reaction vessel equipped with a stirrer and a
water separator, 114 parts of 2-methyl-1,3-propanediol,
147 parts of 3-methyl-1,5-pentanediocl, 1,000 parts of
dimer acid (monomer acid 2%, dimer acid 78%, trimer
acid 20%), 50 parts of lauric acid, and 0.02 parts of
dibutyltin dilaurate as a catalyst were added. The

same process as 1in Synthesis Example 1 was then
performed, thereby a polyester polyol with an acid
value of 0.34 mgKOH/g, a hydroxyl value of 56.9 mgKOH/g
and a number average molecular weight of 1,972 was

obtained.
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25 Synthesis Exanple 6 (Synthesis of Polyester Polyol
(VI)) To a reaction vessel equipped with a stirrer and
a 14 water separator, 686 parts of

2-met hyl -1, 3-propanediol, 1,000 parts of adipic acid,
and 0.02 parts of dibutyltin dilaurate as a catal yst
were added. The sane process as in Synthesis Exanpl e
1 was then 5 performed, thereby a pol yester polyol
with an acid value of 0.3 ngKOW a hydroxyl val ue

of 56. 1 NYROHIRSLarfkarmiarier ( SWrerefel 1t fe i e siee gheo lyol
of 2,000 was obtained. Synthesis Exanple 7 (Synthesis

of F*oq\'g/)e’ster Pol yol 10 (MIl) ) To a reaction vessel

equi pped with a stirrer and a water separator,

parts of 'R rfetiAcH % pY%%%ﬁWlpp%gﬂlpg}t% %ﬁlrrer and a
ad|p| acid, 53 (part

par '€ Of di TRAY &ﬁljalﬁéaliso htsg]gﬂ t?h\f]al]ya‘it’] %‘?%anedml

dd S
?he%dnge agrrt?rse?neft eo(r:p yalsp(%lln%/esj{“ {N%dol y%mgahrts o
aci dy v ue ofg O Wﬁ)f@f@v&l@ f‘%’drcﬁ)ﬁyér aVcaldJe7éH 5c6r§mer

mgKOH g and a nurrber average nol ecul ar  wel ght 'of

2, 0QQ- e @pt aigeda 20 Jthast s Bl ey (St f@ﬂ@s of

of Pol yester Polyol (VI11)) To a reaction vessel
equidpad Wit ih adistdudede el A cadilefstSapfatadde®62 The

parts of neopentyl glycol, 1,000 parts of diner acid

(morecamey @i ak Xa diirerSacittes 26 ER8Mp ta i Imeraaciiten

20%, 50 parts of lauric acid, and 0.02 parts of

di butsyf fdmmei | auretebas priedyst el with an acid
value of 0.4 mgKOH/g, a hydroxyl value of 56.1 mgKOH/g
and a number average molecular weight of 2,000 was

obtained.

Synthesis Example 5 (Synthesis of Polyester Polyol

To a reaction vessel equipped with a stirrer and a
water separator, 51 parts of Z2-methyl-1, 3-propanediol,
1,000 parts of castor oil fatty acid, and 0.20 parts of
dibutyltin dilaurate as a catalyst were added. The
same process as in Synthesis Example 1 was then
performed, thereby a polyester polyol with an acid
value of 0.4 mgKOH/g, a hydroxyl value of 58.8 mgKOH/g
and a number average molecular weight of 1,908 was
obtained.

Synthesis Example 6 (Synthesis of Polyester Polyol
(VI))

To a reaction vessel equipped with a stirrer and a
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added. The same process as in Synthesis Exanple 1 was
15 then perforned, thereby a pol yester polyol wth an
acid value of 0.32 ngKOH g, a hydroxyl value of 54.7
ngKOH g and a nunber average nol ecul ar wei ght of

2,051 was obtained. 5 Synthesis Exanple 9 (Synthesis
of Polyester Polyol (IX)) To d4eaction vessel

equi pped with a stirrer and a water separator, 191
parts of propylene glycol (PG, 1,000 parts of dimer
aci dvgrenormraradiat 2%8 dipmrtachd 2-0neA8991+1 ) drepragatediol,
209%, 50 parts of lauric acid, and 0.02 parts of

di butA1Q4 rPaditsanfataed igsl @ aatdl yeid vier® raddesl. ofThe
same process as in Synthesis Exanple 1 was then

per fOrRREd L tiferdEbh2 W it yestercpal Yottt wiate anddedd The
value of 0.1 ngKOH g, a_ hydroxyl value of 53.9 ngKOH g
15 atfi*a Hitser fferdye Wthett arE s bfv2s oiehas

bt ai .S i s Ex l e 10 (Synt ' f_Pol t
Do) B R B bl L BLERR oo R
ti 408 t
2> bt Sty B of BBk By 16 obgreKor /o
t f_ dj j ' % .di b d 78%
? ?Ir rfaélr& aaciCH Zeor%aaf:\}egoé %%?r?cﬁs‘?% l?féalﬂ r‘lgecfgakg&l g? f a%’(c:ié (.) O‘?éag

partsoofindi butyltin dilaurate as a catal yst were
added. The 25 sane process as in Synthesis Exanple 1

was then sperfasiedxdmereby aspotyesi £ropobyole¥tth polyol
an acid value of 0.44 ngKOH g, a hydroxyl value of
54. 40npKOH g 16
To a reaction vessel equipped with a stirrer and a
water separator, 645 parts of 2-methyl-1, 3-propanediol,
468 parts of adipic acid, 532 parts of isophthalic
acid, and 0.02 parts of dibutyltin dilaurate as a
catalyst were added. The same process as in Synthesis
Example 1 was then performed, thereby a polyester
polyol with an acid value of 0.3 mgKOH/g, a hydroxyl
value of 56.1 mgKOH/g and a number average molecular
weight of 2,000 was obtailned.
Synthesis Example 8 (Synthesis of Polyester Polyol
(VIII))
To a reaction vessel equipped with a stirrer and a
water separator, 262 parts of neopentyl glycol,
1,000 parts of dimer acid (monomer acid 2%, dimer acid
78%, trimer acid 20%), 50 pafts of lauric acid, and

0.02 parts of dibutyltin dilaurate as a catalyst were

added. The same process as in Synthesis Example 1 was
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and a nunber average nol ecul ar wei ght of 2,063 was
obt ai ned. Next, specific exanples and conparative

exanpl es are described below 5 Exanple 1 (Synthesis

of Urethane Acrylate Resin (1)) To a reaction vesse

equi pped with a stirrer and an air-cool ed condenser,

500 parts of polyester polyol 13) obtained in

Synt hesi s Exanple 1, 62 parts of 10 hexanet hyl ene

di i socyanate (HDI), 592 parts of

di cydieoperdraih mmsbx yetdydbacs yaltwsste b parysl ofith an acid
| RGANOX 1010 (trade nane, manufactured by C ba

Specialuy ahdhi TalrsgHeiE/ g, antyd: @6y pardsuefof 54.7 mgKOH/g
dibutyltin dilaurate as a catalyst were added. The

m xtare anasmise het ek ¢ tho 52 ¢u¥d ngratahial HWed0%b was
react at, 80C for 5 hours. Then, 29 parts of

2- hyth'B3dsthyl acrylate, 0.59 parts of hydrqu|none
nononet hyl ether, and 0.24 parts of dibutyltin

di | aur at ééﬂét}%\e%b? AP IP YR %\iﬂrd%k&e?h%r%%/oPo#}ﬁ%Ster Polyol
tenp ture of the mxture was held 20 for 2 hours,

and mas confirmed by infrared absorptlon

Spect romets ¥, LAAC LG, | SOSYBNaLS, BLOUR | FPROLPLLON M8,

absent. A photopolyneriza

gpe0|alty%%%§%1€§ﬁ§ Pﬁ%ﬁ] 1@6g#g$é%§kﬁéiééggfl (EG)

[trade@b i Rct LH@Pd bhéﬁ@né@”@cf@”@@ﬁﬂ)m&a%hld
t hen adde thereto and the m xture was stirred f

hour28%,he:rrabr)ér theidesized 30 gihane Gerydat £ r@éicﬂl, (e!r)d

was obtained. 17 Exanple 2 (Synthesis of Urethane

Acry i fResian off Id)Yutyltin dilaurate as a catalyst were
added. The same process as in Synthesis Example 1 was
then performed, thereby a polyester polyol with an acid
value of 0.1 mgKOH/g, a hydroxyl value of 53.9 mgKOH/g
and a number average molecular weight of 2,081 was
obtained.

Synthesis Example 10 (Synthesis of Polyester
Polyol (X))

To a reaction vessel equipped with a stirrer and a
water separator, 408 parts of 2-butyl-2-
ethylpropanediol (2-Bu-2Et-1,3PD), 1,000 parts of dimer
acid (monomer acid 2%, dimer acid 78%, trimer acid
20%), 50 parts of lauric acid, and 0.03 parts of
dibutyltin dilaurate as a catalyst were added. The
same process as 1n Synthesis Example 1 was then
performed, thereby a polyester polyol with an acid

value of 0.44 mgKOH/g, a hydroxyl value of 54.4 mgKOH/g
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To a reaction vessel equipped with a stirrer and an
ai r-cool ed condenser 500 parts of polyester polyol 5
(I'l) obtained in Synthesis Exanple 2, 63 parts of
hexanet hyl ene dii socyanate, 148 parts of

di cycl opent adi eneoxyet hyl acrylate, 0.5 parts of

| RGANOX 1010 (trade nane, manufl&ctured by Giba
Specialty Chemicals Inc.), and 0.06 parts of

di butyltin 10 dilaurate as a catal yst were added. The
m x Bhce aWASMIeE B8 BAdch metliad iy affl H1 oved 0 T evast
at 80C for 5 hours. Then, 29 parts of 2-hydroxyethyl
acr PP&ReNep. 59 parts of hydroqui none mononet hyi

ether, and 0.24 parts of dibutyltin dilaurate as a

cat al yst N&tle 1%’%0"&%9’& t%@r“é?]cﬁgﬂfédt%?ﬁﬁéﬁ‘%i“iﬁ‘ée of* ARl ES
m xt ure was hg{d Qéy 2 hours, and it was confirned by

i nf A&fedC B85t iS5 ¥pect ronetry that the isocyanate

group absarpty.o sent o] rizatio
it at oF CER O | RAGTRE 164 1V Ade Rt L EL e in

manuffagt ured by C ba 20 Specialty Chem cals Inc.] and
1% of I RGACURE 819 [trade nane, nanufactured by the

sane companyd )r s fdien added o4 hesl® @nch thes XtdF €ang

was stirred for 1 hour, thereby the desired urethane

acr ynatag f-esidl dd Igontas selt ai gad. p e £ o (ydtdesisiyol
of Urethane Acrylate Resin 25 (lI1l1)) To a reaction

vessdl) etptigppedi viirt IEyantSidsirerEsamplan ai 62 qeotted of

condenser, 500 parts of polyester polyol 18 (I11)

obt dierxedhsitin ySyamteh ebii iss deyamd tee 3(HBY) par33 mwHrts of

hexanet hyl ene dii socyanate, 594 parts of

di cydicoserradi t@rienastiathack ydatelate 5 Gar tranfs of

| RGANOX 1010 (trade nane, manufactured by Ci ba |
IRGANCX 1010 (trade name, manufactured by Ciba
Specialty Chemicals Inc.), and 0.06 parts of dibutyltin
dilaurate as a catalyst were added. The mixture was
heated with stirring and allowed to react at 80°C for
5 hours. Then, 29 parts of 2-hydroxyethyl acrylate,
0.59 parts of hydroguinone monomethyl ether, and
0.24 parts of dibutyltin dilaurate as a catalyst were
added thereto. The temperature of the mixture was held
for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator
(3% of IRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]) was then added

thereto and the mixture was stirred for 1 hour, thereby

the desired urethane acrylate resin (I) was obtained.
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5 Specialty Chemicals Inc.), and 0.06 parts of
dibutyltin dilaurate as a catal yst were added. The

m xture was heated with stirring and allowed to react
at 80C for 5 hours. Then, 29 parts of 2-hydroxyet hyl
acrylate, 0.59 parts of hydroqui none nononet hyl

ether, and 10 0.24 parts of dibdtyltin dilaurate as a
catal yst were added thereto. The tenperature of the

m xture was held for 2 hours, and it was confirmed by

i nfrar edExalypdepti d8yspeetsienetlr Y relidtanthé drydeyandes in
grou absor pti on was absent. A photopol yneri zation
|n|ﬁEéﬁbr 15 (3% of | RGACURE 184 [trade nane,
manufactured by G ha Specialty Chemcals Inc.] and 1%
of | RGACUREanQaFttrlQ&e VeRgte, SRHIPEct viéd By Sttﬁérsearn@nd

éL% was t en agded t reto and the m xture
sti 6F°PLRGuFon ﬁ@F@Ey Ph@a&éé.Pédpaﬂaﬁﬁgﬁé pBolyol

?%%#?és.%%sfma et haRdPRBPS &t EVRESIR 201 Op) PTG TR Of
reaﬁgkgﬁggﬁg egg nggaW%E% 1%%'%F%Esa%? an

ai r-coo enser parts of polyester polyol

(IVhle?h@bB%qtaaléx@bg Eﬁ EX%%EkQa%e 6§.Ba%%§t%fo%5

hexamet hyl ene dii socya

dlcy@baagﬁta@u@neekﬁabhﬁbmécrMb@hgacQuQeaab&chka
| RGANOX 1010 (trade nane, nanufactured by Ciba 19

Spespalt y1Eerheali saliBC The .and 28060 . P& bsrek of dibutyltin

di butyltin dilaurate as a catal yst were added. The

m xtileuvwase heatedankfllysst Werengdaied .al Thwedhitka ureactas

at 80C for 5 hours. Then, 28 parts of 2-hydroxyet hyl

acr eated w3t 58ipaing ehdhydrilogeidndoe reacanmetthyl0 °C for

ether, and 0.24 parts of dibutyltin dilaurate as a

Cat§|@§prﬁereThen, 29 parts of 2-hydroxyethyl acrylate,
0.59 parts of hydroquinone monomethyl ether, and
0.24 parts of dibutyltin dilaurate as a catalyst were
added thereto. The temperature of the mixture was held
for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator
(3% of IRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (II) was obtained.

Example 3 (Synthesis of Urethane Acrylate Resin

(I11))

To a reaction vessel equipped with a stirrer and

an air-cooled condenser, 500 parts of polyester polyol
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added thereto. The tenperature of the m xture was held
for 2 hours, and it was confirned by infrared
absorption spectronetry that the isocyanate group 10
absorption was absent. A photopol ynerization initiator
(3% of | RGACURE 184 [trade nane, manufactured by G ba
Specialty Chemicals Inc.] and 1% of | RGACURE 819
[trade nanme, manufactured by the sane conpany]) was
then added thereto and the m xture was stirred for 1
hour (I iTherdktip iT®G Her degitterd i étvamd cacthy | @t eoawsi rof
(1'V) was obtained. Exanple 5 (Synthesis of Urethane
Acr YIS RES F NS W) SrEvR TRt i S0 eSS Fqui pped
with a stl rrer and an air-cool ed condenser, 500 parts

of &oﬂ Oé%erﬁa%neoz@/e(t\?)yloﬁ%yn@otqrn gy irrst s of

t h t di t 244
part %@%ﬁ&} et B o RS SO e
par ts% altgle%\@x 11coallos (f ﬁe narcqs’ g%aag;lr'l[ Spcéybutyltln

G ba eC| [ty Chemcals T

di butyl £m25 4 UL A5 %&aé %6% verhAdga L 8

m xture was heated wt irring an to react

at 80G Q1 w:LSLH"'%LHlSrrlﬂberbn@Oalpl%de% Cﬁco zré}lyéif %yeéd“yd for

acrylate, 20 0.60 parts of hydroqui none nononet hyl
et hes ,hang 0. Zthepar t glai Wy 2y did: A €L asc @ late,

catal yst were added thereto. The tenperature of the

m xtourse wes theld Hyatr Zyhioisrss reottbnidt Wals «cand it F raeed by

infrared 5 absorption spectronetry that the isocyanate

gr oup 2Aalysorget icon didsiabiseint . diA phettepa sy nerdazta ot were

initiator (3%of |RGACURE 184 [trade nane,

manEdtadridte 19t G ba heSpeasing 13t Witermfcdllse Imickjurshdvadoheld

of IRGACURE 819 [trade

2 hours, and it was confirmed by infrared

absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator
(3% of TRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate.resin (III) was obtained.

Example 4 (Synthesis of Urethane Acrylate Resin
(IV))

To a reaction vessel equipped with a stirrer and
an air-cooled condenser 500 parts of polyester polyol
(IV) obtained in Synthesis Example 4, 62 parts of
hexamethylene diisocyanate, 165 parts of

dicyclopentadieneoxyethyl acrylate, 0.5 parts of

IRGANOX 1010 (trade name, manufactured by Ciba
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name, manufactured by the same conpany]) was then

added 10 thereto and the m xture was stirred for 1

hour, thereby the desired urethane acrylate resin (V)
was obtai ned. Exanple 6 (Synthesis of Urethane

Acrylate Resin (VI)) To a reaction vessel equipped

with a stirrer and 15 an air-é8ol ed condenser, 500
parts of polyester polyol (VI) obtained in Synthesis
Exanpl e 6, 53 parts of hexamet hyl ene diisocyanate, 285
par tSpegfia ldive phleopentladilemsdxy etrity 10 dF yattes &F Sdibutyltin
parts of | RGANOX 1010 (trade nanme, nmanufactured by

G balid@ugpsds alst @ Cadrilyalts wars addawt 0. U6 parttound was
dibutyltin dilaurate as a catal yst were added. The

mi x 3 aRa &1 e Zitddr iiinch atd iRy eshd-al To®d 2o Fedctfor
at 80C for. 5 hours, Then, 15 parts of 2-hydroxyethyl
acr gtoél,rs 0. 6 NF&rt §8ofpaiﬂ}_cﬁ’ SHui T ShE TRheHE hY | 2@t Hett e -
and 0.24 parts of, dibutyltin dilaurate a

cat 892'3%3% Rigre © d(ﬁ]é'cihioﬁélrlé{o&e & Y% ]at%srée%f e

m XtUrg) \f%ikt@eloqt ofjl%lru 119yf Sdilaandrr%/tl? \rl%s %geattia{lnfs% bvyere

i nfrared absorption spectrone

. {d t ixtyure wa
| SOGYRNAL & HHTRUR, | a%%r ?ié%r%&bgﬁqltﬁ%ﬁ%ﬁ s held

phot opol yneri zati on i ni

[trade namRurBnuRctW 66 LI danIpas) al d ¥y Lhepi cal s
Inc.] and 1% of | RGACURE 819 [trade 5 nane,

nmanuftacirptad b s ddee: eame 6o rralty [ohavaiss d Agih agdegroup
thereto and the m xture was stirred for 1 hour,
t heragtpprtthedesis et asaret.hame merydat leymesi e M) MWeStiator
obt ai ned. Exanple 7 (Synthesis of Urethane Acryl ate
Resi (¥% (M IDRGAIVREo 184 ddatddmn neesselmagguf ppedred thy ££iba
stirrer and
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (IV) was obtained.

Example 5 (Synthesis of Urethane Acrylate Resin

To a reaction vessel equipped with a stirrer and
an air-cooled condenser, 500 parts of polyester polyol
(V) obtained in Synthesis Example 5, 66 parts of
hexamethylene diisocyanate, 244 parts of
dicyclopentadieneoxyethyl acrylate, 0.5 parts of
IRGANOX 1010 (trade name, manufactured by Ciba
Specialty Chemicals Inc.), and 0.06 parts of dibutyltin
dilaurate as a catalyst were added. The mixture was
heated with stirring and allowed to react at 80°C for

5 hours. Then, 30 parts of 2-hydroxyethyl acrylate,
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an air-cool ed condenser, 500 parts of polyester polyol
(VI1) obtained in Synthesis Exanple 7, 62 parts of
hexanet hyl ene dii socyanate, 156 parts of

di cycl opent adi eneoxyet hyl acrylate, 0.5 parts of 15

| RGANOX 1010 (trade nane, manufactured by C ba

Specialty Chemicals Inc.), and4¥. 06 parts of

dibutyltin dilaurate as a catalyst were added. The

m xture was heated with stirring and allowed to react

at 80C&% ¢ram shouk &ydﬁmulrz&wpamrsomtlzyhyeltmlyethi
acryl ate 20 0.59 parts of hydroqui none nononet hyl

et hék-2amP Tt 26 shrut oft i it Jaeratei aaur atetabyst were
catal yst were added thereto. The tenperature of the

i x WL HSR P - f oTND HFIRRT 2 EMER | 9L wake cBE t e pRdvdy held
i nfr % absorpt%ﬁy 1gectrometry that the isocyanate
gro vid “?o%e‘iﬂnfwrb%%t%bolr??ﬁéﬁ‘?%tl on

|n|t|

300 f RGA
afbactr r eg) rgySOQ?CLt ro”Sep rcy 1%‘%/4 t(ftrwkg‘m i:%\?%y‘li“?ﬁt? AnYH.9%

h
sarre co any%%qv\%ags ﬁ&ngﬁdd;}g@?%%%g%ﬁg%ﬁ{fgtPgﬂtjtr%tlator
b s Iedatcdnionts (AMED nalde G ESS WL AP ipa

acrylate resin (VII)

( Synihesias taf dﬂeﬁhh?d’les Actyl ptgndress nos 51&%@@&@ 09 a[trade

reacti on vessel equipped with a stirrer and

ai r neoe ecatontiensere Yy patd ssofe PObSSL LT ) n@éé/O&hen added
(1) obtained in Synthesis Exanple 1, 95 parts of

hy drdgerateecardi pien yrhinsethan evak |§t01:1yﬁs5tatﬁof HL2AdA ), thereby
10 198 parts of dicycl opentadi eneoxyet hyl acryl at e,

0. 5 Hher 0 sofr d REAND G g1ty leadee nasei n nEnUf et urteds yed .

Ci ba Specialty Chemcals Inc.), and 0.06 parts of

o~

Example 6 (Synthesis of Urethane Acrylate Resin
(VI))

To a reaction vessel equipped with a stirrer and
an air-cooled condenser, 500 parts of polyester polyol
(VI) obtained in Synthesis Example 6, 53 parts of
hexamethylene diisocyanate, 285 parts of
dicyclopentadieneoxyethyl acrylate, 0.5 parts of
IRGANOX 1010 (trade name, manufactured by Ciba
Specialty Chemicals Inc.), and 0.06 parts of dibutyltin
dilaurate as a cétalyst were added. The mixture was
heated with stirring and allowed to react at 80°C for.
5 hours. Then, 15 parts of 2-hydroxyethyl acrylate,
0.6 parts of hydroquinone monomethyl ether, and
0.24 parts of dibutyltin dilaurate as a catalyst were
added thereto. The temperature of the mixture was held

for 2 hours, and it was confirmed by infrared
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di butyltin dilaurate as a catal yst were added. The

m xture was heated with stirring and all owed to react
15 at 80C for 5 hours. Then, 29 parts of

2- hydroxyethyl acrylate, 0.62 parts of hydroqui none
nmononet hyl ether, and 0.25 parts of dibutyltin
dilaurate as a catalyst were &dded thereto. The
tenperature of the m xture was held for 2 hours, and
it was confirmed by infrared 20 absorption

s pecthrsemettriyornt epte dthmniedony drist e groups oabsoipt | prowas
absent. A photopol ynerization initiator (3% of
IRG@QﬁQERE%PWtW@ﬁk@hﬁﬂﬁ? méhuflactap@ldisr iGidgaion initiator

Speci alty Chem cal s |nc. éa:nd 1% of |1 RGACURE 819 _
[trdde HareCARMRR ddtur acﬂﬁtrrﬁén%aﬁ@%ﬁmmdv@ss Ciba

the dde 25 thereto and the m xture was stirred f

Cldrely et desited At nane hdRAAR &R i [trade
VI b d.. 23 le 9 (S f
EJret énn\gaifﬁ’r& alerL%eesq?P (qu;(@a ; %xﬁﬁ'%@en added
t { d
S30 A B LS 0 At 00 B, RRTE ey
Syntdhesif Hxampl & don A3 Aao?ﬁ{ af'scy frhexa ﬂylﬁgse obtained.

di i socyanate, 19.3 parts o ene dllsocyanate

(TDI), 59@x£%ﬁe$ pf (s iy opent agi eneoxyelby1ate Resin
acryl at e, parts of | RGANOX 1010 (trade nane

manufvactyur ed by C ba 10 Specialty Chemicals Inc.), and
0.06 parts of dibutyltin dilaurate as a catal yst were
added. Theo m xtexe was vdeat eteqvigpead ivitmng astirrer and
all onwed to react at 80C for 5 hours. Then, 29 parts of

2- hydr exiyetdnd 1 eat radratesyse . 590 Qpararst ofo thydylogrs temepolyol
nononet hyl ether, and
(VII) obtained in Synthesis Example 7, 62 parts of
hexamethylene diisocyanate, 156 parts of
dicyclopentadieneoxyethyl acrylate, 0.5 parts of
IRGANOX 1010 (tréde name, manufactured by Ciba
Specialty Chemicals Inc.), and 0.06 parts of dibutyltin
dilaurate as a catalyst were added. The mixture was
heated with stirring and allowed to react at 80°C for
5 hours. Then, 28 parts of 2-hydroxyethyl acrylate,
0.59 parts of hydroquinone monomethyl ether, and
0.24 parts of dibutyltin dilaurate as a catalyst were
added thereto. The temperature of the mixture was held
for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator

(3% of IRGACURE 184 [trade name, manufactured by Ciba

Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade



15 0.24 parts of dibutyltin dilaurate as a catal yst

were added thereto. The tenperature of the m xture

was held for 2 hours, and it was confirnmed by

infrared absorption spectronetry that the isocyanate
group absorption was absent. A photopol yneri zation
initiator 20 (3% of | RGACURE 184 [trade nane,

manufactured by G ba Specialty Chemicals Inc.] and 1%

of | RGACURE 819 [trade name, manufactured by the sane
conpany} ) maasfehénraddey thisesene aovopemhy I xaw ehsas added
stirred for 1 hour, thereby the desired urethane

acr yh&retpPesnfA hRr) Mmigs ugkt aieedt irzsdCdpparlatiops, thereby
Exawgle 1 (Synthesis of Urethane Acrylate Resin (X))

To &"PedEfiloRdvEEsENaBGURSEYG ket Keg 18t i(Midy aie$ Phtained.
an air-cqol ed.condenser, 500 parts of polyester polyol,
(MI11) oBraTRaE (rs%v’ﬁ’ttﬁ?sﬁl? [—g%gl%][ﬂeé;r@n%f’cp%ﬁasteofgesm
hex @%&qélene di i socyanate, 104 parts of

dicaclop ﬁtadieneoxyethyl acrylate, 0.5 parts of 5

| RGANOX 3010 (rtera qgt K 'EFess S%gﬂ %f(%c%%re%d \»PM: hCi ab %tirrer and

Speci alty Chem ca I'nc.), parts of

di butyhtii-ncodh baurahgeas -3 Gabha %Esm%&epﬁﬂg%%teEhgol ol
I o to rea

m xture was heated wth stirring and a ¢
at 8Q¢ tetadnBauns. sTheRes2@ RaEhS1Qf 12- Rysdrxyeat Ry

acrylate, 10 0.59 parts of hydroqui none nononet hyl

et herydragena@edd dpaphes yohedhBulky bt ii g odiviaadrat g f@ MBI),
catal yst were added'thereto. The tenperature of the

m xtl¥Be paas shelfd dikgic12pkotas,icard xive thyd aanfylaned by
infrared absorption spectronmetry that the isocyanate

gr olp S1paabsoppt IBGANX abdént(trAdehoktops! yeenifzattivard by
initiator (3% of | RGACURE 184 [trade nane,
nan@ﬂ&@t@?§§i§}t® gF&emicals Inc.), and 0.06 parts of

dibutyltin dilaurate as a catalyst were added. The
mixture was heated with Stirring and allowed to react
at 80°C for 5 hours. Then, 29 parts of 2-hydroxyethyl
acrylate, 0.62 parts of hydroquinone monomethyl ether,
and 0.25 parts of dibutyltin dilaurate as a catalyst
were added thereto. The temperature of the mixture was
held for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator
(3% of IRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (VIII) was

obtained.



10

15

20

25

Specialty Chemcals Inc.] and 1% of | RGACURE 819
[trade nane, manufactured by the sanme conpany]) was

then added thereto and the m xture was stirred for 1

hour, thereby 20 the desired urethane acrylate resin

(X) was obtained. Conparative Exanple 2 (Synthesis of
Urethane Acrylate Resin (X)) ZPo a reaction vessel

equi pped with a stirrer and an air-cool ed condenser,

500 parts of polyester polyol 25 (1X) obtained in

Synt hesi B0t 9 9(SWitlpasis of Bexahebédyhenglate Resin
di i socyanate, 241 parts of dicycl opentadi eneoxyet hyl
acryllatle, 0.5 parts of 25 |RGANOX 1010 (trade nane,
manuf actured by G ba Specialty Chemicals Inc.), and

0. 06 part¥ of HIuEYPRi¥eseR] avdaterad withtal ysirnereand
added. The m xture was heated with stirring and

al | Aed o SEAGE ACEREIDT 5 &0 HoRF’sS Thepo 1 peshar trolyol

i ool e HOh oL AT B Her PSR O 2 phd 14 BFTES oF

add

di b ' jol £ as I d
therrom i LA SRR B B SR G vt

2 hQﬁriSso dide %f)onfé%i;ﬁgat.rﬁ%s igfrar ed 10

absorption spectronmetry 1 i socyanat e group
abs of it} b e ADSEM o x o RHPE POl yTREd 286 | ONL A i & i gk or
(3% of E}IRGE/CS%%E 184 [?ﬁﬁf}de nane, %/ranuf acturg% by G ba
SpecirdANOChEN € af tsr d A€ - Jarddd h@f a ¢ RACURE, 8105

[trade nanme, manufactured by the sane conpany]) was

t hersdded tht dterieiol eithd he, mMxd ur eofasasts réeddfwityltin

1 hour, thereby the desired urethane acrylate resin

( X1 )diwes1 moiteaiarech cConpartatwamre Bxdagpd e T{Symitesis was

of Urethane Acrylate Resin (Xl1))

: heated with stirring and allowed to react at 80°C for
5 hours. Then, 29 parts of 2-hydroxyethyl acrylate,
0.59 parts of hydroquindne monomethyl ether, and
0.24 parts of dibutyltin dilaurate as a catalyst were
added theretc. The temperature of the mixture was held
for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator
(3% of IRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (IX) was obtained.

Comparative Example 1 (Synthesis of Urethane

Acrylate Resin (X))

To a reaction vessel equipped with a stirrer and
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To a reaction vessel equipped with a stirrer and 20
an air-cool ed condenser, 500 parts of polyester polyol
(X) obtained in Synthesis Exanple 10, 61 parts of
hexanet hyl ene dii socyanate, 241 parts of

di cycl opent adi eneoxyet hyl acrylate, 0.5 parts of

| RGANOX 1010 (trade nane, manufdctured by Ci ba 25
Specialty Chemicals Inc.), and 0.06 parts of

dibutyltin dilaurate as a catalyst were added. The

m x e @ WasoHegt edndiantsest,i rIydtheartds afi oueld/¢sterauslyol
at 80C for 26 5 hours. Then, 28 parts of

2- hyldrldxdy ettiyla ig@dy i Synties9 pdrtanwie Bdroguiaone of
nmononet hyl ether, and 0.24 parts of dibutyltin

di | AFEE LY 8NStHIPAC K © addB¥d R3Eretdf The

tenperature of the m xtur s held 5 for 2 hours,

and q%%&%ﬁ%%%%ﬁﬁr%@b@&'ptq oh parts of

spe t,.the, isaocyanate 0 absor ption was

ags %&%Klooilgjgo(ltf PSS zné"‘tnl}/edn Hfaﬁ%%aa?utg o ecf%% oclt'lba

I - [ , nuf j . .
Speci a t;gigkﬂﬁdéﬂﬁ?apﬁgﬁfmgﬁd fﬁ?%gﬁﬁ%b%%ﬁggpgig dibutyltin
[ trade L0 nang,s meryfactied, e theisame [umar %%ﬁéﬁﬁés

then added thereto and the m xture was stirre

houmedther ebyth tda rdasig ethdretihang: ad Wale: rasighec for
(XI'l) was obtained. Conparative Exanple 4 (Synthesis

of Ureidhare Admymt @sResint W1 12h kb kg HEacdd Ol ate,
vessel equipped wth a stirrer and an air-cool ed
conderisema B30 qlattylrafgqupolorestrermmad holl {dhewbtaided

in Synthesis Exanple 1, 82 parts of isophorone

di i Soddfamrmtm g IPDIdibul9dd thar tdi lgfurate as a catalyst were
di cycl opent adi eneoxyet hyl acrylate, 0.5 parts of 20

| RGANGZ U 01® {&tCade THene et tattaurald By Gigture was held

for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator
(3% of IRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% cf IRGACURE 819 [trade
name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (X) was obtained.

Comparative Example 2 (Synthesis of Urethane
Acrylate Resin (XI))

To a reaction vessel equipped with a stirrer and
an alr-cooled condenser, 500 parts of polyester polyol
(IX) obtained in Synthesis Example 9, 61 parts of
hexamethylene diisocyanate, 241 parts of

dicyclopentadieneoxyethyl acrylate, 0.5 parts of
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Specialty Chemcals Inc.), and 0.06 parts of -

dibutyltin dilaurate as a catal yst were added. The

m xture was heated with stirring and allowed to react

at 80C for 5 hours. Then, 29 parts of 2-hydroxyet hyl
acrylate, 25 0.61 parts of hydroqui none nononet hyl

ether, and 0.24 parts of dibuty3lin dilaurate as a

catal yst were added thereto. The tenperature of the

m xture was held 27 for 2 hours, and it was confirned

by i PREANGE@H 1@absofptade speet roartfycthasdthg Ciba

i socyanate group absorption was absent. A

phot kY Zdheohca hs t Tt ol » 3% 6f 06 RGACUREC£8dibutyltin
[trade name, manufactured by Ciba 5 Specialty
Chenftht$r3HR.3S ahd"a96 bYS | REACEUREASe9- [ t FAdemikhHEe was
manuf act ured, by the sanme conpany]) was then added

t her g Shd"+ ?ﬁ&fﬁ%%gm%%ds?%i?%%deP qepphrat 80°C for

ws SotarteY. S%g$ﬂ%&§%€§§?9?c%%}E%Ei;%??%ﬁgﬁxé'ﬁléé&gte'
0.1

For mabi? eyE e Sl oadlad B ninetugi gracetres: naner

Exanpl £5 ﬂaf@sgaﬁngibép {ﬁt&¥9a5¥ggggggléSE%té%gEEewere

determ ned, and the esults shown in

bel oynyed eciobtai ned. tde dhgpdtavalyeskndicah€8t8re was held
t hi xotropic index. The TI value (0.1/1) is a val ue

obt ai ped2 ot yj dimg {hewayi 66081 tMedEBFUL fEratea
rotational speed of 0.1 rpm wth a

r heosies erp vi e osms €f r e 2B byat henyi 5666y hat BRgsYnLd

at a rotational speed of 1 rpmwith the sane 20 neter

at 25 ofel wi scohetiesensed hashGhepokywer RESE3on initiator
(trade nane) manufactured by Rheonetrics, Inc. The
meas Uf eneht I BEACHRE f b8 frelit usdiagnanparmshefaptared(2g Ciba

mm
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade

name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (XI) was obtained.

Comparative Example 3 (Synthesis of Urethane
Acrylate Resin (XII))

To a reaction vessel equipped with a stirrer and
an ailr-cooled condenser, 500 parts of polyester polyol
(X) obtained in Synthesis Example 10, 61 parts of
hexamethylene diisocyanate, 241 parts of
dicyclopentadieneoxyethyl acrylate, 0.5 parts of
IRGANOX 1010 (trade name, manufactured by Ciba
Specialty Chemicals Inc.), and 0.06 parts of dibutyltin
dilaurate as a catalyst were added. The mixture was

heated with stirring and allowed to react at 80°C for
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5 hours. Then, 28 parts of 2-hydroxyethyl acrylate,
0.59 parts of hydroquinone monomethyl ether, and

0.24 parts of dibutyltin dilaurate as a catalyst were
added thereto. The temperature of the mixture was held
for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absenf. A photopolymerization initiator
(3% of IRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]}) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (XII) was obtained.

Comparative Example 4 (Synthesis of Urethane
Acrylate Resin (XIII))

To a reaction vessel equipped with a stirrer and
an ailr-cooled condenser, 500 parts of polyester polyol
(I) obtained in Synthesis Example 1, 82 parts of
isophorone diisocyanate (IPDI), 193 parts of
dicyclopentadieneoxyethyl acrylate, 0.5 parts of
IRGANOX 1010 (trade name, manufactured by Ciba
Specialty Chemicals Inc.), and 0.06 parts of dibutyltin
dilaurate as a catalyst were added. The mixture was
heated with stirring and allowed to react at 80°C for
5 hours. Then, 29 parts of 2-hydroxyethyl acrylate,
0.61 parts of hydroguinone monomethyl ether, and
0.24 parts of dibutyltin dilaurate as a catalyst were

added thereto. The temperature of the mixture was held
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for 2 hours, and it was confirmed by infrared
absorption spectrometry that the isocyanate group
absorption was absent. A photopolymerization initiator
(3% of IRGACURE 184 [trade name, manufactured by Ciba
Specialty Chemicals Inc.] and 1% of IRGACURE 819 [trade
name, manufactured by the same company]) was then added
thereto and the mixture was stirred for 1 hour, thereby
the desired urethane acrylate resin (XIII) was
obtained.

The viscosity (at rotational speeds of 0.1 rpm and
1 rpm), TI value (0.1/1) and formability (h/w) of the
urethane acrylate resins of Examples 1 to 9 and
Comparative Examples 1 to 4 were determined, and the
results shown in Tables 1 and 2 below were obtained.
The TI value indicates a thixotropic index. The TI
value (0.1/1) is a value obtained by dividing the
viscosity measured at a rotational speed of 0.1 rpm
with a rheometer/viscometer at 25°C by the viscosity
measured at a rotational speed of 1 rpm with the same
meter at 25°C. The viscometer used was Rheometer RFS-3
(trade name) manufactured by Rheometrics, Inc. The
measurement was performed using a parallel plate (25 mm

in diameter) and a gap of 1.5 mm.
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HNI~WNOXHI"H O 004U-HU HUN -1 U-U
HH HH U~1 4J 43 NH >H k~00..CO0-HO
Orom O(UO-H-HHO aUa>>E 30 Tables 1

and 2 show that Exanples 1 to 9 all exhibit a Tl val ue
(0.1/1) of 1.5 or nore and therefore develop

thi xotropy. It is also shown thd, in contrast,
Conparative Exanples 1 to 4 all exhibit a Tl 5 val ue

of 1.0 and therefore no thixotropy. It is also

apparent Tdates hk dodndbshovytitht wxehpExanpl es & 6019

is about twice to three tinmes higher than that of
Conpaxhibie ExBhprebud t©. W hndot her &f or emExanphdstherefore
to 9 have good formability. It has been found that
whendQoeidre &4 565 ey at &L rbt a2} omashepeetihat, 012 rpm

at 25C is not nore than 100, 000 nPas, such as that of
Conp%?%‘flf%ta&?fﬁ%r@tl‘ee APEPTRLRS blil k9 Hr éélﬂjc?xbahhéta TI
be achjeved_ b ﬁllcatlo wi th a dispenser.

descF7bdd Ubobe’ THe UP%{% GHEE (Wt HysRPLTaPs: 150 is also
CoTPASLELAN. o FRCh o1 LEsbole, AL S REEaLng Lo o
nadels about twice to three times higher than that of
Comparative Examples 1 to 4 and therefore Examples 1 to
9 have good formability. It has been found that when
the viscosity at a rotational speed of 0.1 rpm at 25°C
is not more than 100,000 mPa-s, such as that of
Comparative Example 2, 3 and 4, a bulky product cannot
be achieved by application with a dispenser.

As described above, the urethane (meth)acrylate
composition of each of the above examples according to
the present invention comprises a polyester polyol made
from a polycarboxylic acid and a polyhydric alcohol, a
polyisocyanate, and an active hydrogen-containing
(meth)acrylate, wherein part of the polyhydric alcohol
is a diol having a straight chain of 3 to 7 carbon
atoms and a side chain on the straight chain, and the
polyisocyanate comprises HDI or HioMDI. Therefore, the
resulting urethane (meth)acrylate composition of each
of the above examples can keep bulky until before
irradiated with energy rays, without using any
particular coating method or any thixotropic agent, in

contrast to conventional techniques, and can achieve
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froma pol ycarboxylic acid and a pol yhydric al cohol, a
pol yi socyanate, and an active hydrogen-contai ni ng

(et h)acryl ate, wherein part of the pol yhydric al coho
20 is a diol having a straight chain of 3 to 7 carbon
atons and a side chain on the straight chain, and the
pol yi socyanate conprises HDI oB1H12MDI. Therefore, the
resulting urethane (neth)acrylate conposition of each
of the above exanples can keep bul ky until before 25

i rr da@wathed dpiatsls erfdregy quayes] wii tthante ngsi ngpyeny  When the
particul ar coating nethod or any thixotropic agent, in
CONFPREPOSES IeenWERd diialt hiee chist Loraraf carseschinesreber
31 low hardness after cured with energy rays. \Wen
theCO@&ﬁ*ﬁ@sﬁ g russdd Rt K Froduitli g toty ®aighlas the
nmenber t.ai nsjginer acid or castor oil fatty acid

as tcﬁgboé radifg, Tt 1357y S SRelisstr hdstah
hi,gh f. fl bilit t t

heat Srds g ?&c% qig Shaa R “Fmera#&s%%rﬁa% BT the

d'”% Sl%%%?&ﬂ@nt f é&gitq! r ﬁH%rt&#? Uﬁ%b #J% e dlmer

conposi tion used he resu I ng se
strepagtinetQ iy am f n
|nvent|oﬁ foﬁ exghgﬁ' a gas éfgggyﬁiﬁzgastgméea

Mememnpas i$heM used, FhGe bedore @xamidL, e }Ta‘H rFPﬁgher

using a resin conp05|t|on di schargi ng appar at us.

t he sérrawigt@,. for exanple, reference nuneral 1

represents a netallic 15 cover plate to be attached to

t he coverIrsiade exfbddignermmiat oty wfeaghtel @otd0idn, for

devi ce. The cover plate 1 has screw holes 2 which are

use@xkow latt aclhasgeathesewdver g3 &t esehlt et ma s ddogyn in

of the electronic
FIG. 1, for example, may be formed using a resin
composition discharging apparatus. In the drawing, for
example, reference numeral 1 represents a metallic
cover plate to be attached to the cover side of the
main body of an electronic device. The cover plate 1
has screw holes 2 which are used for attaching the
cover plate 1 to the main body of the electronic
device. The central part 3 of the cover plate 1 is
dented, and a gasket 4 is placed in the form of a ring
on the narrow portion around the central part 3. 1In
this state, the cover plate 1 is attached to the main
body of the electronic device and fixed with screws.

The examples described above are not intended to

limit the scope of the present invention, and in the

embodiment and practice of the invention, the elements

may be modified without departing from the gist of the



device. The central part 3 of the cover plate 1 is 20
dented, and a gasket 4 is placed in The formof a ring

on the narrow portion around the central part 3. In

this state, the cover plate 1 is attached to the main

body of the electronic device and fixed with screws.

The exanpl es descri bed above ar€ not intended to 25

limt the scope of the present invention, and in the

enbodi ment and practice of the invention, the el enents

may iyerengdicn .ed Monehapte depiara ilng fwiomd e g siteofas he seal
32 invention. Mre specifically, while a gasket as a
seaMeTRsH 2 shde e dlt dasidrgbed ithe mxaaafs esthe hexamples
exanpl es . may al so be used in other applications. In
addMAYorR 1 SarBf Stifisl ndt i Ve ofeRR Ffertemnse! enghtaddition,

described in the 5 ex es_nmay be used to forma ,

var ity SIPrEduEs %@dﬁfﬁ%@% i Gtesetftscribed in the
i nvention. For examle onme. of the el enments sho in

t he EXAMIEs mr‘ﬁa?’y%ee i fteod,fordr} Sorft Jeﬁe[eyma sp%‘?MCts
diff : o] . as a priate, 33

C LR R L e (et S, S RRG e, Some
CONY4 SO A dHAAUCTs 10f, 2 1£aGH fomi

pol yol naede from a psoﬁwcarlbo_)agﬁél ggkaagtltp aeaérjlgll\%é?%ee Orﬁltted’
pol Wiy Hdnfe 2 @nflta] 0@ 30t pd SO0y aNalng 1 AN AR BELE Mo ined
hydrogen- contai ning (neth)acrylate, characterized in

t hata paigprfptihe-gol yhydric al cohol is a diol having a
straight chain of 3 to 7 carbon atons and a side chain

on the straight chain, and 10 the pol yi socyanate
conprises at |east one of
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hexamet hyl ene dii socyanate, di phenyl nethane

di i socyanat e, hydrogenated di phenyl net hane

di i socyanate, and tetranethyl ene diisocyanate. 2. The
uret hane (nmeth)acrylate conposition 15 according to
claim1, characterized by further conprising a

di | uent having a pol yneri zabl e 3dar bon- car bon
unsaturated bond in its nolecule. 3. The urethane
(nmeth)acrylate conmposition according to claiml or 2,
whi ch has a viscosity rati© L28 {thi Xotropic index) of
1.5 or nore, wherein the viscosity ratiois a ratio
bet ween rbt ath ohedthans conetleyaceathngscatpost at donal
speeds of 0.1 rpmand 1 rnp at 25C. 4. The urethane

( met YA % T it onf 25 madridimeef 02 aryl et of
clains 1 to 3, characterized in that the

pol YWRArBxfiade i i3 RAETA R L ikasierd and 4 aeelyhydric
acid or a fatty acid derived therefrom 34 5. A seal

menters e £otRH et TR oo iasrL%gara %«fﬁhﬂd\é% B SeRAGD
bt al y. 'Qg d | di t r et han
(() rr:e?% ; ac rlyt/}f/ la{fgg r (Ic 0 rrphggall 5 ﬁn}glnadclaeg’g ottt |ern°—’lgC =y Oh _et e
claim 1 ;Eé)rtd"ofsﬁe ?Joc‘g?“ &'P{Tgea[lé&{ fmisel ecélrclafafllaving a
and el ectronic evi ce %.connunlcéflon evi Cg,

chargct ardrzedHy n Conps i ng @afﬁwe&&ﬁf% ;{Jbéia&é]%ain
by curing and nolding the urethane (neth)acryl ate
conpssidHeo st racietdidith 110, cdrad m 4.

the polyisocyanate comprises at least one of
hexamethylene diisocyanate, diphenylmethane
diisocyanate, hydrogenated diphenylmethane
diisocyanate, and tetramethylene diisocyanate.

2. The urethane (meth)acrylate composition
according to claim 1, characterized by further
comprising a diluent having a polymerizable carbon-
carbon unsaturated bond in its molecule.

3. The urethane (meth)acrylate composition
according to claim 1 or 2, which Has a viscosity ratio
(thixotropic index) of 1.5 or more, wherein the
viscosity ratio is a ratio between rotational
viscometer readings at rotational speeds of 0.1 rpm and
1 rmp at 25°C.

4. The urethane (meth)acrylate composition
according to any one of claims 1 to 3, characterized in
that the polycarboxylic acid is dimer acid, castor oil

fatty acid or a fatty acid derived therefrom.
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5. A seal member, characterized by comprising a
molded product obtained by curing and molding the
urethane (meth)acrylate composition according to any
one of claims 1 to 4.

6. A seal member for an electrical and electronic
device or a communication device, characterized by
comprising a molded product obtained by curing and
molding the urethane (meth)acrylate composition

according to claim 4.



